Dominant transmission of prepubertal gynecomastia due to serum estrone excess: hormonal, biochemical, and genetic analysis in a large kindred.
Increased extraglandular aromatization has been reported to cause the rare entity of familial gynecomastia. Recently heterozygous inversions at the p450 aromatase gene promotor locus were detected in two different families with this syndrome. We studied a family in which seven affected males over three generations had inherited prepubertal gynecomastia in an autosomal dominant manner. The proband developed gynecomastia at 11.5 yr, entered puberty at 12.5 yr, but was incompletely virilized at 19 yr. A similar development was observed in his affected stepbrother and one first-degree cousin. All three boys had acceleration of prepubertal growth and bone age. The older two had a diminished pubertal growth spurt and precocious growth arrest, but their final heights were within the range of their target height. In addition, the maternal grandfather and three maternal uncles were affected, who all had been mastectomized. The mother of the proband had normal age at menarche and no macromastia. Estrone levels of the proband and the other affected boys were elevated, 17beta-estradiol levels were high-normal, and testosterone levels were low. Hormonal analyses of the affected adults, who had all fathered children, revealed pathologically low serum testosterone levels but normal to high-normal levels of estradiol and estrone. The mother of the proband had elevated estrone levels. Treatment of the proband was more effective with anastrozole than with testolactone and increased the initially reduced testes volume to normal size, promoted virilization, and normalized serum estrone and testosterone levels. Neither preadipocytes from breast fat tissue of the affected stepbrother nor peripheral lymphocytes of the affected boys exhibited increased aromatase activity in culture. Therefore, these cells can be excluded from being the source of estrone excess. In addition, serum of the proband and his stepbrother did not contain factors promoting aromatase activity as assayed using preadipocytes from control individuals.A repeat polymorphism of the p450 aromatase gene cosegregated with the disease phenotype in the family, making a mutation of the p450 aromatase gene likely. Single-strand conformational polymorphism analysis of the known alternative untranslated exons and all coding exons of the p450 aromatase gene did not indicate any mutation. In addition, fluorescent in situ hybridization analysis using four probes covering the promotor region did not reveal the presence of any major inversion at this locus. In conclusion, preadipocytes and blood cells were excluded as the cell source of increased aromatization. Fluorescent in situ hybridization and single-strand conformational polymorphism analyses did not reveal any mutation of the p450 aromatase gene, but an intragenic polymorphic marker cosegregated with the disease phenotype. Excess of serum estrone in the presence of normal 17beta-estradiol levels may be the only indicative serum parameter of this mild manifestation of aromatase excess syndrome, which includes prepubertal gynecomastia and moderate hypogonadism in men but not necessarily short stature. In women, this mode of aromatase excess may remain clinically inapparent.